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100 CD; |CH: |CH: | (CHy)y | —#IZZ2oT=0

101 CD; | CD; | CH; (CH2)4 —%L:f;o T=0

102 CH; | CD; |CH: | (CHy)s | —#EIZZ2-T=0

103 CD; | CD; | CDs (CD2.)4 —‘%llf[ﬁo <=0

104 CH; |CH; | CD:| (CDy)y | —Hic72>T=0

105 CD; | CH: | CD:| (CDa)y | —#&ic725T=0

107 CH; | CH3 | CD; | "CDy(CHy): | —#§1c 725 T=0

108 CH; | CH; | CD; | (CD,):CH, | —#ic 72 - T=0

109 CD; | CH; | CDs | 'CDo(CHa): | —#iz 725 T =0

110 CD; | CH3 | CDs | (CDy)sCH: | —#12 72 5 T=0

111 CH; | CD; | CD; | "CD»(CH,): | —#&ic 72 - T=0

112 CH; | CD: | CDs | F(CD»):CH, | —§iz 72 5 T =0

113 CD; | CDs | CD: | "CDy(CH): | —#1c 72 5 T=0

114 CD; | CDs | CD: | Y(CD,);CH, | —#1c 72 5 T=0

115 CD; | CD; | CH: | (CH.) OH H

116 CD; | CH; | CH; | (CHy), OH H

117 CH; | CD3; | CH: | (CHy) OH H

118 CD; | CD; | CDs | "CDA(CH,)s OH H

119 CD; | CH: | CD: | TCDa(CH)); OH H

119(R) | CD; | CH; | CD; | "CDy(CHy):| (R)OH H

120 CH; | CDs | CD: | 'CDy(CH)): OH H

121 CH; | CH: | CD: | TCD»(CHy): OH H

122 CD; | CD; | CD;| (CD,), OH H

123 CD; | CH; | CDs| (CD) OH H

124 CH; | CD; | CD;| (CDy), OH H

125 CH; | CH |CD:| (CDy) OH H

126 CD; | CD; | CD: | '(CD,):CH, OH H

127 CDs | CH;3 | CD: | '(CD,):CH> OH H
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tem | R | R [ R R’ Y' Y’
128 CH; | CD: | CD; | (CD,):CH, OH H
129 CH; | CH; | CD: | '(CD,):CH, OH H
130 CD; | CD; | CH; | (CHy) OH D
131 CD; | CH; | CH: | (CHa) OH D
131(R) | CD; | CH; | CH:| (CH,) (R)OH D
131(S) | CD; |CH:|CH:| (CHa) (S)OH D
132 CH; | CD; | CH:| (CHa) OH D
133 CH; | CH; | CH: | (CHy) OH D
133(R) | CH;|CH:;|CH:| (CHy) (R)OH D
133(S) | CH; |CH:|[CH:| (CH)), (S)OH D
134 CD; | CD3 | CD: | 'CDy(CH)): OH D
135 CD; | CH;3 | CD; | "CD,(CH,); OH D
135(R) | CD: | CH: | CD:| 'CDy)(CH): | (R)OH D
136 CH; | CD; | CD; | 'CD»(CH,): OH D
137 CH; | CH; | CD; | 'CD,(CH,): OH D
138 CD; | CD; | CD3y| (CDy) OH D
139 CD; | CH; | CD;| (CD,), OH D
140 CH; | CD3; | CD3 |  (CDy) OH D
141 CH; | CH: [ CD;| (CDy) OH D
142 CDs | CDs | CD: | '(CD,):CH» OH D
143 CD: | CH: | CD: | T(CD,):CH, OH D
144 CH; | CDs | CD: | 7(CD,):CH, OH D
145 CH; | CH;3 | CD: | '(CD,):CH, OH D
146 CD; | CD; | CH; | (CH.) F H
147 CD; | CH; | CH: | (CHay) F H
148 CH; | CD; | CH; | (CH,), F H
149 CH; | CHs | CH:| (CHa) F H
150 CD; | CDs; | CH:| (CHa) F F
151 CD; | CH; | CH: | (CH,) F F
152 CH; | CD: | CHy | (CHy) F F
153 CH; | CH: [ CHy | (CHy) F F
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'flﬁ’%% Rl RZ R3 R4 Yl YZ

200 H | CDs;|[CH;| (CHy), OH CH;

201 H | CD:|CD;| (CHy) OH CD;s

202 H [CH: |CD;| (CH) OH CD;

203 H [ CD; | CD; | "CDy(CHy); OH CD;

204 H | CH; | CD; | 'CDy(CHy)s OH CD:

205 H |CD:|CD;| (CDy) OH CD;s

206 H |CH: |CD;| (CDy), OH CD;

207 H | CD:|CH;| (CHy) F CH;

208 H |CH: |CH;| (CH,), F CH;

209 H |[CD:|CD;| (CDy) F CD;

210 H |CH: |CD;| (CDy), F CD;
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(21) JP
{E’%% RI RZ R3 R4 Yl YZ
250 CD,OCD»CDs | CD3 | CHs (CH»)4 OH | CHs»
251 CD,OCH,CH; | CDs | CH;s (CH»)4 OH | CH;
252 CH,OCH,CH; | CDs | CH;s (CH,), OH | CH;
253 CD,0OCD,CD; | CHz | CH; (CH)4 OH | CH;
254 CD,0OCH,CH; | CH: | CH; (CH))4 OH | CHs
255 CD,0CD,CD; | CDs; | CDs (CH,)4 OH | CDs;
256 CD,OCH,CH; | CDs; | CDs (CH)4 OH | CDs
257 CH,OCH,CH; | CDs; | CDs (CH,)4 OH | CDs
258 CD;OCD,CDs | CHs | CDs (CHa)4 OH | CDs
259 CD,0OCH,CH; | CH; | CDs (CH,),4 OH | CDs
260 CH,OCH,CH; | CH; | CDs (CH,), OH | CDs
261 CD,0CD,CD; | CDs; | CDs; +CDZ(CHz)g OH | CDs
262 CD,0CH,CH; | CD; | CD; | "CDy(CH,); | OH | CD:
263 CH,OCH,CH; | CD; | CD; | 'CDy(CH,); | OH | CDs
264 CD,0CD,CD; | CH; | CDs TCDZ(CHz)g OH | CD;
265 CD>OCH,CH; | CH: | CD: | 'CD»(CH,); | OH | CD;
266 CH,OCH,CH; | CH; | CD; | 'CD»(CHy); | OH | CD:
267 CD,0OCD,CD5; | CDs | CDs (CDy)4 OH | CDs
268 CD,OCH,CH; | CDs; | CDs (CDy)4 OH | CDs
269 CH,OCH,CH; | CD; | CDs (CDy)4 OH | CDs;
270 CD,0OCD,CD3; | CHz | CDs (CD»)4 OH | CDs
271 CD,OCH,CH; | CH; | CDs (CD»)4 OH | CDs
272 CH,OCH,CHs | CHs | CDs (CD»)4 OH | CDs
273 CD>;OCD,CDs | CDs | CHs (CHa)4 F CH;
274 CD,0OCH,CH; | CD; | CH; (CHy)4 F | CH;
275 CH,OCH,CH; | CD; | CH; (CH»)4 F | CH;
276 CD,0OCD,CD; | CH; | CH; (CHy)4 F | CH;
277 CD,0OCH,CH; | CH; | CH;3 (CHo)4 F | CH;
278 CH,OCH,CH; | CH; | CH; (CH,)4 F | CH;
279 CD,0CD,CDs | CDsz | CDs (CD»)4 F | CDs
280 CD,0OCH,CH; | CDs; | CDs (CDy)4 F | CD;y
281 CH,OCH,CHs | CDs | CDs (CDo)s F | CDs:
282 CD,0CD,CDs; | CH: | CDs (CD»),4 F | CDs
283 CD,OCH,CH; | CH:; | CDs (CDy)4 F | CDs:
284 CH,OCH,CH; | CH; | CDs; (CDy)4 F | CD;
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'ﬂf.ﬁ%% Rl R2 R3 R4 Yl YZ

300 CD,CD,CD: | CD: [CH:| (CHy)s | OH | CH,

301 CD,CH,CH: | CD; [CH:| (CH,), | OH | CH;

302 CH,CH,CH: | CD; [CH:| (CH,), | OH | CH;

303 CD>CD,CD: | CH; |CH:| (CH:); | OH | CHj

304 CD>CH,CH: | CH; |CH:| (CH:); | OH | CH;

305 CD,CD,CD; | CD; [CD:| (CH,), | OH | CD;

306 CD>CH,CH: | CD; [CD2| (CH»), | OH | CDs

307 CH,CH,CH: | CD; [CD:| (CH,), | OH |CD;

308 CD-CD,CD: | CH; [CD:| (CHy,, | OH | CD;s

309 CD,CH,CH: | CH; [CD:| (CH,), | OH | CD;s

310 CH,CH,CH: | CH; [CD:| (CH,), | OH | CD;

311 CD,CD,CD: | CD; | CD: | 'CDy(CHy): | OH | CD;s

312 CD,CH,CH: | CD; | CD: | 'CD,(CH,y): | OH | CD;

313 CH>CH,CH: | CD; | CD: | 'CDy(CHy): | OH | CDs

314 CD,CD,CD: | CH; | CD: | 'CD,(CH,): | OH | CD;

315 CD,CH,CH: | CH; | CD: | 'CDy(CH,): | OH | CD;s

316 CH,CH,CH; | CH; | CD: | "CD,(CH,): | OH | CD;

317 CD,CD,CD: | CD; [CD:| (CD,), | OH | CD;s

318 CD,CH>CHs | CD3 | CDs (CD»y)4 OH | CDs

319 CH.CH,CH; | CD; | CD:| (CD,); | OH | CD;

320 CD>CD,CD: | CH; [CD:| (CD»); | OH | CD;s

321 CD,CH,CH: | CH; [CD:| (CD,), | OH |CD;

322 CH,CH,CH: | CH; [CD:| (CD»), | OH | CD;s

323 CD,CD,CD; | CD; | CH: | (CHy), F | CH;

324 CD-CH,CH; | CD; [CH: | (CHy), F | CH;

325 CH,CH,CH: | CD; |CH:| (CHy) F |CH;

326 CD,CD,CD: | CH; [CH:| (CHy) F | CH;

327 CD,CH,CH; | CH; [CH:| (CHh), F | CH;

328 CH>CH,CH: | CH; |CHa| (CHa) F | CH;

329 CD-CD,CD: | CD; [CD:| (CDy) F | CD;

330 CD>CH,CH: | CD; [ CD:| (CDy) F | CD;

331 CH,CH,CH: | CD; | CD:| (CD)) F | CD;

332 CD>CD,CD: | CH; | CD2| (CDy) F | CDs

333 CD>CH,CH: | CH; [ CD:| (CDy) F | CDs

334 CH,CH,CH; | CH; [CD:| (CD»), F | CD;
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’“:'%% Rl RZ R3 R4 Yl ‘ Y2

350 CD,CD,CD; | CDs CHx- (CH2)4 —{%QC 73? ->T=0

351 CD,CH,CH; | CD; CH; (CH2)4 —{%i: 2o T=0

352 CH,CH,CH; | CD;» CHa- (CH2)4 —{%QC f‘ﬁ > T=0

353 CD,CD,CD; | CHj CH; (CH2')4 —{%QC 73? - T=0

354 CD,CH,CH; | CHj CH; (CH2)4 —‘{%LC 2o T=0

355 CD,CD,CDs | CDs CDa (CH2)4 #%c: o T=0

356 CD,CH,CH; | CDx | CDs (CH»)4 — Iz 72> T=0

357 CH>CH,CH; | CDs CD; (CHz)4 —‘%i: 2o T=0

358 CD,CD,CD; | CH, CD; (CH2)4 —{%&: tﬁ - T=0

359 CD,CH>CHs | CHa CDs (CH2)4 —‘%LC o T=0

360 CH,CH,CH; | CH, CD; (CHy)4 #%QC 722 T=0

361 CD,CD,CD; | CDs | CD; | 'CDy(CHy)s | —¥glc72 5 CT=0

362 CD>CH,CH; | CD:| CD: | TCDy(CHy): | —#ic 725 CT=0

363 CH,CH,CH; | CD:| CD; |'CD)(CH,):| —§lz/e>T=0

364 CD>CD,CD: | CH: | CD; | 'CDy(CHy)z | —§glz - T=0

365 CD,CH,CH: | CH; | CD; | 'CD)(CH,):| —¥gicZe->T=0

366 CH,CH,CH: | CH: | CDs | 'CDy(CHy)z | —¥glic72 > T=0

367 CD,CD,CDs | CDs CD; (CD2>)4 —%QC 2o T=0

368 CD,CH,CH; | CD; CD; (CD2)4 #%il 2o T=0

369 CH>CH,CH; | CDs CD; (CD2)4 —{%QC f‘ﬁ - T=0

370 CD,CD,CD; | CH; CD; (CDy)4 —%kc 72> T=0

371 CD,CH,CH; | CH3 | CDs (CDy)4 —fEIz 2o C=0

372 CH,CH,CH; | CH;, CD;, (CD2)4 #%c: o T=0
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/“:é% Rl RZ R3 R4 RS Yl ‘ YZ
400 CD; | CH; | CH; (CH2)4 D —%Qctﬁ’)f:o
401 CDs | CDs | CH» (CH2)4 D —%ﬂCfcﬁo'C:O
403 CDs | CD3 | CDs (CD»)4 D — IR - TC=0
405 CD; | CH; | CD:| (CD»), D | —§icioT=0
406 CH; | CD; | CD: (CD3)4 D —%ﬂCfcﬁo’C:O
407 CH: |CH: | CD: | 'CD)(CH,)s | D | —§lc72->C=0
408 CH: |CH: | CD: | /(CD2):CH, | D | —§lz 2> T=0
409 CD; | CH; | CD; | 'CDy(CH,)s | D | —iz72»T=0
410 CD; | CH; | CD: | (CDy):CH, | D | —§&ic 725 T=0
411 CH: | CD: | CD: | "CDXCH,)s | D | —#Eic725T=0
412 CH; | CD: | CD: | "(CD.):CH, | D | —#EiIc 25 T=0
413 CD; | CD; | CD: | "CDy(CHy)s | D | —§&ic 725 T=0
414 CD; | CD; | CD; | (CD,)::CH, | D | —#ic 725 T=0
415 CD; | CD; | CH: | (CHa) D OH H
416 CD; | CH; | CH:; | (CHy)4 D OH H
417 CH; | CD; | CH: | (CHy) D OH H
418 CD; | CD; | CD: | TCDX(CHy)s | D OH H
419 CD; | CH: | CD; | 'CDy(CH,)s | D OH H
419(R) | CD; | CH: | CD; | 'CDx(CH,);| D (R)OH H
419(S) |CD;|CH; | CD; | 'CD,(CH,);| D (S)OH H
420 CH; | CD; | CD: | TCD(CHy)s | D OH H
421 CH; | CH;z | CD; | 'CDy(CH,)s | D OH H
422 CD; | CD; | CD;|  (CDy)4 D OH H
423 CD; | CH; | CD:| (CDy)4 D OH H
424 CH; | CD; | CD;| (CD»)4 D OH H
425 CH:; | CH; | CD:| (CDy)4 D OH H
426 CD; | CD; | CD: | '(CD,):CH, | D OH H
427 CD; | CH:; | CDs | '(CDy):CH, | D OH H
428 CH; | CD; | CD: | T(CDy):CH2 | D OH H
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ey RE RZ R’ R? RS % v2
429 CH; | CH: | CDs | T(CD,):CH, | D OH H
430 CD; | CD; | CH;| (CHa) D OH D
431 CD; | CH; | CHy | (CHa) D OH D
432 CH; | CD; | CH;| (CHy), D OH D
433 CH: | CH; | CH: | (CHa) D OH D
434 CD; | CD; | CD; | "CDy(CH,); | D OH D
435 CD; | CH; | CDs | 'CDo(CHy)s | D OH D
435(R) | CD; | CH: | CD:| 'CDy(CHy)s | D (R)OH D
435(S) | CD; | CH; | CD:| 'CDy(CH,);| D (S)OH D
436 CH: | CD; | CD: | 'CD»(CHy)s | D OH D
437(R) | CH; | CH: | CD:|'CDyCH,):| D (R)OH D
437(S) | CH:|CH; | CD; | 'CDyCHy);| D (S)OH D
437 CH; | CH; | CD; | 'CD»(CH,); | D OH D
438 CD; | CD; | CD;| (CDy), D OH D
439 CD; | CH; | CD; | (CDa), D OH D
440 CH; | CD; | CD;| (CDy), D OH D
441 CH; | CH; | CD3y |  (CDy) D OH D
442 CD; | CD; | CD; | (CD,):CH, | D OH D
443 CD: | CH; | CD: | (CD,):CH, | D OH D
444 CH; | CD; | CD; | (CD,):CH, | D OH D
445 CH; | CH; | CD; | (CD,):CH, | D OH D
446 CD; | CD3; | CHy | (CHa) D F H
447 CH; | CH; | CH;| (CH,), D F H
448 CD: | CH; | CHy | (CHa) D F H
449 CH; | CD; | CH:| (CHa), D F H
450 CD; | CDs; | CH;| (CHa) D F F
451 CD; | CH; | CH; | (CHa) D F F
452 CH; | CD; | CH;| (CH,), D F F
453 CH; | CH; | CH; | (CHa) D F F
oooooao
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0000000000000 000DD0DO0O0D0DO0OO0O0DODO0DOO0DODOOOOODOOan
0000000000000 00D0DDDO0DDO0DO0O0DODODOODODOOODODOOO
0000000000000 0O0O0OD0D0DO0OO0DDO
OopoDoooo
0000000000000 00O0DD0DD0DO0DDO0OO0OODODODOONDODOOODODOOO
0000000000000 00O0DD0DDNDO0DODO0DO0O0DODO0DONONDODO0DOODODOOO
00000000000 DO0OO00
00000
ODO0O0O0o
00000 10
0000000000000 000DD0DO0O0D0DO0OO0O0DODO0DOO0DODOOOOODOOan
0000000000000 00O0DD0DD0DO0DDO0OO0OODODODOONDODOOODODOOO
0000000000000 00OD0DD0DDO0DDODO0O0ODODODONODODO0DOODODOOO
O0DODOOODONROOOODODOOOODOOODDOOODODODOOODOD *™HNMRO 300
MizZDOODODDODOODODDODOODODOOODODOOODODOOOODODDOOOODOOOOOD
0000000000000 O00O0D0D0D0DO0O0D0DO0O0O0OO0ONRODODOOODDODOODOD
OpooO0oeo0DD0O0O0O0NDDONDOONDOODOODDODO
OoDoo0ooo
0D000103-000-7-(0 00 -dy)-1-(5-0 00000 0)-1H-00 0 -2,6(3H,7H)-0 0 O
O0DO001000000 20
000013000 01000 00 4090 O O
0
H CDyl [ ¢cos C|/\/\)J\CH3
HN N K5,CO4 HN (52)
Ly —— I -
0”"N N DMF 07 N N K,CO4
CHs, CHs DMF
50 51
O O ’CD3 O o :CD3 30
B UUR Y G VU
A 2 D,O DD A W
0N N o2 0N N
I B I
100 CHs 409 ChHs

OoDoo0ooo
0010 3-000 -7-(0 0 0 -d3)-1H-0 0 0 -2,6(3H,7H)-0 0 0 O 510
ODMFO 95 mLO 0 0 3-00 000000 5005.0 g, 30.1 mmol, 10 0 0 00 O O O K,CO4
05.0g, 36.0mmol, 1.20 000000060000 00000000O00O0-dg0 Cambridge
Isotopes, 99.50 0 0D, 2.2 mL, 36.0 mmol, 1,200 00000 0000C0O0O0O0O0O0O
000000008005 00hI00N000D0ON0O0O0DDO0rt0 0000 0DMFD 40
0000000000000 O0s5000NaOHO SO MO OO DO0O00O0DO0O00O0DOOn
O0DD0O00O0DCMO 30 0D00500mM 0000000000006 mMODOpPH 5000000
0000000000000 00O0DD0DDO0DDO0OO0ODODODOONDODOOODODOOO
0000000000000 D0D0000D0O0D00O0D0O0000002.99g05100000
O0D0O002smMO000005100200000.709g0000000000000S5100
00D03.69g000D00000D0O0O0O0DDODODODDOOODOD
O0DO0O00O
00203-000-7-(000-dy)-1-(5-0 0000 00)-1H-00 0 -2,6(3H,7H)-0 0 0 O
0 0 0O 1000
0005101.50 g, 8.2 mmol, 10 0 000 O O O K,CO50 2.28 g, 16.4 mmol, 20 0 O O 50
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ODMFO 30 mLO DO D OoOoOoso00DbOO0O0O0OoooooobDbOob0ooooge-000-2-00
ooboob2, 1.2mL, 9.0 mmol, 1.10 000000000 D00O0OC100000DO0OO
oot o2000ogooooooobobbooooooocoobboboooooooooboao
gooboooreD00O0ODMFODDODOOOODDOOOODOOOODDOOODOELOACH 25
omlOOOGOGOOODODDODOODODOODOOODODDODOOODODOOOOODDOOOOOOOO
ODO0ODO021000 EtOAcO 100 0 00 O D0 500 0min0 00 OD0O OO 0-250 MeOH/EtOAcO O
ooooDDAnalogixO OOOoOOoOODDODOODODOOOOODODDODODODOOOoOODODDOO
goobobooooobooooobooobobobooobbooooboboooobobooooonan
ooocoobooboboooooooobicomMOoooocobobObobObOOoooooooDboao
00d2.00 gdlo0000000MmM 101.8-103.00 O

1

H-

NMR (300 MHz, CDCL): & 1.64-1.68 (m, 4H), 2.15 (s, 3H), 2.51 (t, ] = 7.0, 2H),
3.57 (s, 3H), 4.01 (t, = 7.0, 2H), 7.52 (s, 1H). *C-NMR (75 MHz, CDCls): 5
20.95,27.41, 29.69, 29.98, 40.80, 43.18, 107.63, 141.41, 148.75, 151.45, 155.26,

208.80.

HPLCO O OO 20 mm C18-RPO 0 OO OO DO O 2-950 ACN + 0.10 O O O 3.30 O 950 ACNO
17000000024 nm0 000 0002.540 00 0 98.50 0 MS (M+H)O 282.00 O O
000C;3H,5D5N,050 O O O 0O O C=55.500 H=6.450 N=19.920 0 O O O C=55.580 H=6.48
0O N=19.76

Oooooao

O0DO0DO0OM-NWVRO DD ODODODOD4.01lppmd 0000000000 D0O0ODODODO
00RO O0DON-DD0O0O0O0DDOOOODDOOODDOODODDODOS3.99 ppmd 0000
ooo0oo0oo0oooDOoooDoooooDoooooOoo

OoDoooao

000208-d,-3-000-7-(0 00 -d3)-1-(6-d3-4-d,-5-0 0000 00)-1H-0 00O -2,
6(3H,7H)-0 0 0 0000409000 0O

8-d,-3-0 0 0 -7-(0 0 0 -d3)-1-(6-d5-4-d-5-0 0000 00)-1H-00 0 -2,6(3H,7H)-
00000004090

O D,00 Cambridge Isotope Labs, 990 O 0O DO O 45 mLO O O 1000 1.80 g, 6.4 mmol, 1

ODO0000D0D0OK,0300.23 g, 1.7 mmol, 025000 000000000000 240
gooboooooboooobooobobboooobboooooboboooboboooren O
ooooobobOOb0oDooooooobooboboboooooooo400mMOO4n0O0OOOOO0OOO
oooobDONa,SO,00000DO0O0O000O000O0OOODD1.79g00000000O0DGOC
oooobODbOO000ooooooobDbO0o0oooooook,Cogmoob,000nooononoan
goobobooooobooooboooboobobooobboooooboboooobobooooonan
gooobioomlOO0O0O0O0OO0OOODODDODDODODOOOOOOODDODO?1.61 gO4090 00000
O mp 99.6-99.80 O

"H-NMR (300 MHz, CDCls): & 1.64-1.69 (m, 4H), 3.57 (s, 3H), 4.01 (t, ] = 7.0, 2H).
C-NMR (75 MHz, CDCls): § 21.05, 27.61, 29.90, 41.02, 107.83, 148.99, 151.69,
155.50, 209.28.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+0.10000 140 (1.0 mL/O0 DO 9SO ACNO 40000000254 nmO OO0 0O0ODOO3.260
O0D0O 980 0MS (M+H)D 288.30 0 O 0O O O C,5HgDgN,050 O O O O O C=54.350 H=6.310
N=19.500 0O 0O 0O 0O C=54.360 H=6.32 N=19.10

gooooaad
O0ODO0DO0M-N\MROOOODODOODODODOODOODOOOOOOOODOOOOOODOOODOODO

10

20

30

40

50



(55) JP 2013-503883 A 2013.2.4

ooooobDboooooooooDbDbD215ppm D00 00DDOO0OO0OO0O0O0OOODODDDOO
ooooz251ppm000o0ocobobb0oooooosgooooooobobobOnon7.52
ppm0 OO OO ODOOOM™M-NMVRO OO ODODODODDODOD4.01 ppm0 00000000000
000000070 0ROOON-O00D0O0OCODODDOOOODDOOODODDOODODD3.99
ppm D000 O0o0bOOO0o0ooboOoooboboooobooooonan
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0 O NyO
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O30mLOO0OOMeOHO S mMLO O OO OON,00O0O0O0COCOODOODOOODODO
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0o00D0DDOoO00OoOoooooDDoDoOosS00ooooDoDoDoDooooooao
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O
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0 1010
O DMFO 50 mLO O O O O 550 2.50 g, 13.4 mmol, 1.00 000 00 O O K,Co050 2.20 g, 1

6 mmol,

il1.200000000C0Ce00O0O0O0O0OO0OOOODODDODOOOOOOOGB-000 -2-

OoDODOoo00Os202.0mL, 14.8 mmol, 1.1 0000000000 DO0O0MO0O0O00O00O0DO
goil4oubo40noooooobooobobbooobboooooboboooboboooooban
gogoboocoooooogogoobvMvib bbb oooobbooooboooobboo1l
gljooooooooOobooooz2om0Ob0bb0O0O0O00oOooOoOOoOODDbODOO0OOOoOOon
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oooobDDbOOO0oDOoooooo-sUvMeoHD D DD OOOOOODODODDDODOOODOODORO
ooocooObOoOobooooooooboDbObOo7vsguooboboObObOOOoOooOoLEeMSODODOOO
ooooboODboec D DouooooOobODDbDbOO0OO0OO0oOooOooOoeol EtOACcO DD ODDOOOO 20
OD0OO0O0OO0OO0O0e60-1000 EtOACO DD DO D ODODDODUOO0OOOAnalogixd OODOODOODOO
ooocooboboooooooooobobboboooooobooooboboboboooo20b0OoO0O0O0OO
ooocooOobOoOoooooooooboboboboooooooobbbOoboDOoooOooooDODbDo.5 g
il ODooobl101oo0o0oobbooo0ooboobooooban

'H-NMR (300 MHz, CDCl3): & 1.64-1.69 (m,

4H), 2.15 (s, 3H), 2.51 (t, J = 7.0, 2H), 4.02 (t, } = 7.0, 2H), 7.51 (s, 1H). *C-NMR
(75 MHz, CDCl3): 8 20.97, 27.43, 29.97, 40.80, 43.19, 107.64, 141.40, 148.78,
151.48, 155.29, 208.77.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0.100 00 140 (1.0 mL/O DO 950 ACN + 0.10 00 040000000305 nmOd O OO
O0003.240000 98.60 0MS (M+H)O 285.3, (M+Na)d 307.20 0 O O O O Cy5H,5DgN,4O
s000000C=54.920 H=6.380 N=19.710 0O O O O C=54.900 H=6.400 N=19.50

Ooo

OH-NMRO OO0 D O0ODODO0OODDO0ODOO0ODOODDOODDODO3000N-0000O0
O000003.57ppm0 0000000000000 0O00-NMROODODOODOO
401 ppm0 0000000 D0O0DO0OO0O0ODOO0OOO700RMOON-00O00O0OO
00o0oDoDoo0o0ooDoDoooo3.99pemb 0000 000O0O0OODDDOOOODODOOO
ooooDoood

Oooao

0040 8-d,-3,7-0 (0 0 0 -d3)-1-(4,4,6,6,6-d=-5-0 0 0 00 0 0)-1H-00 0 -2,6(
3H,7H)-0 00 0 0O 0O 0O 4130 0 O O

8-d,-3,7-0 (0 0 0 -d3)-1-(4-d,-6-d5-5-0 0 0 0 000 )-1H-0 0 0 -2,6(3H,7H)-0 O
000004130

O D,00 15 mL, Cambridge lIsotopes, 990 0 O DO OO O O 0O 1010 0.60 g, 2.1 mmol, 1.
o0O0O0O0O0O0OD0ODOK,,o500.10g, 0.72mmol, 0.300 0000000000000 0O00OO

Ooooooogdg
OO0 o0oooogd
OooOooooogod

bdle0ObOOO0ODO0OO0OO0OO0OOOODODDOOODODOOOODODDODODOODODOOOOODODDOGO
goooboooooboboogogobooobobbooobboooz0mMo4ooobboOO
ooooboDDbOObOO0oO0odNa,So,0 00D o00o0ooobooooboobobobno.s3guononOn
ooocobObOO0OO0DO0ooooooobbbob0oOooooooboDbbOb000OaoK,CozoddDb,o
goooooooboogoobooobbobooobobooobbooobbooooboao
ooooosomODODODOOOO0OO0OO0OO0OOODDOODOOOOODODO45 g0 740000
004130 00000mp 99.2-99.30 O

'H-NMR (300 MHz, CDCls): & 1.64-1.71
(m, 4H), 4.01 (t, ] = 7.0, 2H). “C-NMR (75 MHz, CDCLs): 5 20.85, 27.41, 40.81,
107.63, 148.80, 151.50, 155.31, 209.09.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0100001400 1.0 m/0 0090 ACN + 0. 100 0040000000254 nmO O O
OD0OO003.250000 98.700MS (M+H)DO 291.3, (M+Na)U 313.20 0 0O 0O O O C,5HgD1oN
4050 00000 C=53.780 H=6.250 N=19.300 O O O O C=53.760 H=6.390 N=19.11
gooooao
O0DO0DO0M-N\MROOOODODODODODODODODODODODODODODODODODODDODODOODODODDOODODOODO
ooocobobooOoooooooooDboDbDz215ppm0 000000000 OOOODOO
goboboDz2581pomb 000000000030 00N-O0D0O0O0O0O0DOO0O0ODOGDOS3.57 pp

10

20

30

40

50



(57) JP 2013-503883 A 2013.2.4

mbOOoODDOOOoDOoOoooooDbDobosobooDDbOO0OO0DOoOoooooO7.51ppm0d000onOanO
O0DO0OMM-NMROODODDODDODODDODODDODDO4.0lppm0 000 D0O0D0D0DDODODODODODOODODOO?Y
OO0ORWMOON-O0ODODODODDODODODODODODODODODODODOODODODO3.99 ppm0 00000
goooobDbOooooooooobobbbooooooao

ooocooao

oogsd0s3-000-7-(0 00 -d3)-1-(6,6,6-d5-5-0 000 000)-1H-00 0 -2,6(3H,7
H-0000000990 000

ooo0ob0is00 0099000

CD3
/\/\)OL K2C03
/OCH3 +
Br N 4;\ Towr
57 CHs Hs s
0 003 Q Q@ CDs
V/
CHa ‘A‘ THF PN
58 Has 99 CHj
0Doooo

010 5-(3-0 0 0 -7-(0 0 0 -d2)-2,3,6,7-0 0 0 0 00 -1H-0 0 0 -1-0 0 )-N-0 0 O
N-00 000000000580

DMFO 40 mLO 0 0 510 1.50 g, 8.2 mmol, 1.00 00000000 CO0O0D0100000
000O0D0D0K,C0501.80¢g, 12.9 mmol, 1.60 000000006000 000005-
O00-N-O0O0O0-N-0000000000S5702.21 g, 9.8 mmol, 1.20 O O Org. Lett
., 2005, 7: 1427-14200 000000 COO0O0O0O0O00000000O1100 04000 O
0000000000000 0000000O0OO0D000000000000000000
000000000 ODMFODOO0OODOD0O0OOODO0O0O0O000O0000000101 CH,C
1,00000D00250mMO00000000000000000000000000000
000000000000 00D08001000CH,Cl,LO OO OO 400000000 0-50Me0
HOCH,Cl,LO OO OOOOODAnalogixd 000 0000000000000 00O00000
0000000000000 00000024000000000000000000¢0
0000000000000 000000C0O0O0O000000NROOOOOODO
005100100 000000000000 41000 1000 CH,ClL,LO OO DO500 0000
0-50 MeOHO CH,Cl,LO 0 0000 0 DAnalogix] 0 000000000000 000
0200000000000000000000C000000000000000O0
0000000000000 000000C0000000000000000000
000000000000 000100mMOCO000000000000000000
01.29 g0 4900058000000

0000

203-000 -7-(0 00 -d;)-1-(6,6,6-d--5-0 0 0 0 0 00 )-1H-0 0 O -2,6(3H,7H)
-00 00000990

THFO 20 mLO 0 0 580 0.72 g, 2.2 mmol, 1.00000000020000000000
IM CDMgld 2.4 mL, 2.4 mmol, 1.10 O , Aldrich >990 0 0DO OO OO O50000
0000000000000 000000O00000OO00000000000D0ooao
0000000000000 0000000000O0000003000000000
02000000CDMgl0 00 0000000.4mL, 0.4mmol0 0000000000
00000000030 000000000INHCIDO4mOOOOOOODOH,0010 mL
0000000000000 000O0000OCHLCIL,O03X, 200ml0 00000000

O oioa o

OoOoo0o0ooooOoooo
OoOoooogooogoo

OOoo0ooood
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ocoOoooooo0oONa SO, 00000000 DODO0O0CODO0O0OO0ODOODOOO0OOOOsoDi1o0
OCHCI,LO0 OO O400 00 0 O 0O O 0-50 MeOHO CHCIL,O0 O 0O OO0 O O O AnalogixO O O
ooooobObbOooooooooobObboboooooooobboboboooooooonaDb220
goooooooboogoobooobobbooobobooobbooobboooooban
ooocooOboOooooooooobooboboboooooooobDbOobOoDOooooooDDbDO25 m
LO0O0Do0ooooooObODbO00oDO0oo0ooooboob0ODbbb0000.33 g0530000009900
gobb0Ompo3.7-94 40 00 00000DOD0O0OO0ODODDODOO0OODODDODOOODODDODOOOOGDO
boooo0oooooobobo.2zrig8 0D DODODOoO0oOODODOOODOoOOoOOOOOOOO
ooocoobOOO0oDoooooooboDbbOobOoooooooboo06gb3soooooOOO
goboboooge220000gnobDo9dnnDDOdmp 93.3-94.00 0O

"H-NMR (300 MHz, CDCls): 5 1.64-1.68 (m, 4H), 2.50 (t, J = 7.0, 2H), 3.58 (s, 3H),
4.02 (t,1="7.0,2H), 7.51 (s, IH). “C-NMR (75 MHz, CDCls): § 21.16, 27.65,
29.91,41.03, 43.41, 107.87, 141.62, 149.00, 151.69, 155.50, 209.12.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0 0 O O O 5-950 ACN

+0.10000140 (1.0 mL/O )0 950 ACN + 0.10 0004000000 0305 nmd 000

0003.240000 99.000MS (M+H)O 285.3, (M+Na)D 307.20 0 O O O O C,4H,5DgN,0
,0 00000 C=54.920 H=6.380 N=19.710 0 0 O O C=54.850 H=6.360 N=19.49

0Do0O000o
O0O0OO0MW-NMRO OO OOOOOO0O0OO0OO0OOOOOOOOODOOOOOOOOO0O0O
002.15ppmJ 000000000000 O000O0MM-NMROOODOODOODOOO4.01 ppm
000000000000 000O0000700RMOON-000O0OCOODOOOOOO
000000O00003.99 ppmd 000000000000 O000O0O0O0O00O0O00O0O0DO
0000
000000
00060 (+ )8-d;-1-(4,4,6,6,6-de-5-0 0 0 00 0000 )-3-00 0 -7-(0 0 0 -dy)-1
H-O0 00 -2,6(3H,7H)-0 000000419000 O
D0 004160 0004190 419(R)0 0 0 0 419(S)0 O O

O CDs H OH CDs
D3C ,H:I: NaBH,, D3C /uiI:

43\ EtOD 4l\
409 Ha 419 Hs

% L HPLC H OH CDj HO, CDj

o Zt o AJ\I

419(R) Hs 419(S) Hs

0Do0o0o0o0o

(+ )8-d,-1-(4,4,6,6,6-d-5-0 0 0 0 00000 )-3-000-7-(0 00 -dy)-1H-0 0 O -
2,6(3H,7H)-0 0 0 0 0 O O 4190

00004090 0.50 g, 1.7 mmol, 1.00 0000020000 0000 EtODD 13 mL, Aldr
ich 99.50 0 ODO O 00O O NaBH,0 0.07 g, 1.9 mmol, 1.10 0000000 02400 2
80 0 0000000000000 000000020000000000D,0030mL, Ca
mbridge Isotope Labs, 990 0 0 DO O OODOOOODO0OCOOO0OO0OODOODOODOODOOO
OO0O0OOOMIBED4X0 O0DO200mO00000000000000000NayS0,00000
000000000 0000045¢g0000000000000010 MeOHD CH,CI,O O
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0001-50MeOHOCH,Cl,L0 0000000000000 000000O0O0O000000
000000000000 00O00000000000000000000000000
00O000.41g, 830 0000041900000000000000000

0Doo0o0oo

00070 (R)-8-d,-1-(4,4,6,6,6-de-5-0 0 0 0 0 00 00)-3-000 -7-(0 0 0 -d3)-1
H-0 0 0 -2,6(3H,7H)-0 0 0 000 0 419(R)0 0 0 0 (8)-8-d;-1-(4,4,6,6,6-ds-5-0 [
0000000)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6(3H,7H)-0 0 0 0 0 O O 419(S)
Doo0ooooaQn

DD0O0419000000000

DooO0oOoO0oO0e0DOOO00 04190 0.38 g0 0 0O O O O O iProHO 6 mL, HPLCO O ,

oogooboooobboood
k ADO O 0O 0O 20 X 250 mmO O
0o ooooODbO0000ai1o

04 mL, HFRLCO O O O O O O O O O O Daicel Chiralpa
OWaters HPLCO O OO D ODODODOOGQOOoOOOOOOO
O ooooDDoDDoDOooo.l0DDO0O0U0O0O0O0OoOOsonnOnO
00000200 iPrOHO O O O 0010000000 ooooo.i0onoooooan
ooo7s00000000201PHICHOD0D0DDODODO0DODOOOODOI8 ML/0 0O OO 170
0o0ooDoDDOo0U0o0o0o0oooDDoDoDoDo0Do0Ooo0oooDoDoDDOoOOoDOoOOo49RCOODOO?221

O

O

O

O

O 0OooOoo0oo|io;o
O 0Oooogoglio

.00 O00D0DD0D000419(9)0 0000002410000 00000DO0ODO0OO0ODDDOOO
0o Oo0o0oDoDooooDoDooooDoDoooooDoooonaoa19(R)d mp 107.8-108.80
aad 0 419(S)0 mp 108.3-108.40 0 O O 0 O 0.16 g0 OO OO

0o ad oodn

AD O (R)-8-d,-1-(4,4,6,6,6-d-.-5-0 0 0 0000 00)-3-000-7-(00 0 -d3)-1H-0
00 -2,6(3H,7H)-0 00 0 0 O O 419(R)O

'H-NMR (300 MHz, CDCls): 8

1.36-1.50 (m, 2H), 1.60-1.74 (m, 3H), 3.58 (s, 3H), 3.80 (s, 1H), 4.02 (t, J=7.3,
2H). "*C-NMR (75 MHz, CDCls):  22.70, 27.86, 29.71, 41.14, 67.66, 107.66,
148.78, 151.54, 155.40,

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O 0O O O O O O 5-950 ACN
+ 0.10000 140 (1.0 mL/O DO 9S50 ACN + 0.10 0004000000025 nmO0 OO0
OD0O03.260000 99.900 0 00HPLCO OO O Chiralpak AD 25 cmO 0 000000
O7gdoO0O0oO0OO0O2eed00Odb0O0O0OD0O0Oo0IOOODODODO40D OO0 1.00 mL/0 O
ooooz2s4anmb00ooooOz2r7.510000000000000COSB1.1000000¢000
ooooDDOOoO0ooooooooDoDDO >99.90 eel MS (M+H)O 290.1, (M+Na)O 312.3
OO00000C33H14DgN,O50 O O 0O O 0O C=53.970 H=6.970 N=19.360 0 O O O C=54.390 H
=7.110 N=18.98

goooogao

OO0O0OO0OMM-N\MRO DO OOODDDOOODDOOOODDOOODDOOODDOOOOD
ooocoobObOoooooooooobbooooooboooobobobob01.19ppm 00000
000000000080 0000000000007.51ppmd0 00000000 %H-NMR
ooooDoo0oobbD1.36-1.50ppmb 0000000401 ppm0 0000000 DOOO
uggoboooobooogobooooobboooobbooooobobooooboboooonnal.
51 ppm0 00 0000000000000 000O0O0O0OO0OO0OOO700RMOON-000O
goobooooooboboogooboogoboboDs. 99 pmb00o0boooooboboooobnn
goobooooobbooooao

ooocooao

BO O (S)-8-d,-1-(4,4,6,6,6-d-5-0 0 0 0000 00)-3-000 -7-(0 00 -ds)-1H-0
00 -2,6(3H,7H)-0 0 00 0 0 O 419(S)0
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'H-NMR (300 MHz, CDCLs): 3 1.41-
1.48 (m, 2H), 1.64-1.72 (m, 3H), 3.58 (s, 3H), 3.79 (s, 1H), 4.02 (t, J = 7.4, 2H).
BC-NMR (75 MHz, CDCls): § 22.70, 27.86, 29.71, 41.15, 67.66, 107.67, 148.78,

151.54, 155.41.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0O O O O O 5-950 ACN
+0.1000 0140 (1.0 mL/OD)O 950 ACN + 0.10 0 0040000000254 nmd OO O
0D0O03.260000 99.9000 0 0HPLCO OO O Chiralpak AD 25 cm0 0000000
0780 00000220 0000000000.0100000000040001.00 mL/00 0O
000254 M0 000C00031.1900000000000000027.5100000000
00000000000 0000O00 >99.90 eedMS (M+H)O 290.1, (M+Na)O 312.30
00000 Cy5H,,DeN,050 0 000 0 C=53.970 H=6.970 N=19.360 0 0 O O C=54.350 H=7
280 N=18.75

gooooaad
O0DO0DO0M-N\MROOOODODODODODODOODOODOOOOODOODODODOOODOODOOODOODO
gooboooooobobooobobooobobboooboboooobDbDi1I 19 ppmb 00O OonaO
000000000080 0000000000D007.51ppm00 0000000 *H-NMR
oooobDDbOO0Ob0DO001386-1.50ppmub 000000400 ppmO OO0 0 0O0O0O00O00ODADO
ooocoobobbooooooooobbboooooooobobbooooooooDnoDbal.
51 ppm0 000 0O0O0DODOO0DO0OO0ODDOO0OODDOOOODDODOO700RIOOON-000O
ooocoobOoboooooooooobobooos.999ppm OO0 OO0OOOOOODODDOO
ooocooObOO0OO0OO0oooooan

goooogao

00080 (+ )8-d,-1-(4,4,5,6,6,6-de-5-0 0 0 0 00 000)-3-000-7-(0 0 0 -dz)
-1H-0 0 0 -2,6(3H,7H)-0 0 0 000 0 4350 00 O
0000170 0 00 4350 435(R)0 0 0 O 435(S)0 O O

O O pDS NaBD D OH O pDS
3 3
Db I 2o EtOD p” D | )-D
Oéi\w N Oél\N N

|
409 CH, 435 CHa
¥ 5 JLHPLC D CDS Ho,, CDa
%%ﬁ D3 2\ + D3 )\
435(R) Ha 435(S) Ha
0OO0O0O0O0o

(+ )8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 0 0 0000)-3-000 -7-(0 00 -d3)-1H-0 O
0 -2,6(3H,7H)-0 0 0O O O O O 4350

0O EtODO 13 mL, Aldrich 99.50 0 O DO OO O O O 4090 0.50 g, 1.7 mmol, 1.00 O O O
O0O0O0NaBD,0 0.08 g, 1.9 mmol, 1.10 O , Cambridge lIsotope Labs, 990 O 0O DO O

oooobz2002vy0 000000000 O0o0ooooobODDbOb0DO0DO0o2000000000

O O D,00 30 mLO O Cambridge Isotope, 990 D O DO ODODOODDOOODODOOODODOO
ooooDbDDbO0oOoOoooOMIBED 4XD O O200mOOOoOOoODDODOODOO0OOOO0OOODODDAONa
-S0,0 00 0000co0ob0bOb0b0O0obooooobo4s g0 0ooooOonODbDOOnn1n Meo
HO CH,CI,O DO OO 1-50MeOHO CHCIL,O D O OO OO0ODOODODODDODOOOODOODOD
ooooobooboooooooooobbboooooooobobboboooooooboooDbOoo
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0000C00000.40g08100000043500000000000000000
000000

00090 (R)-8-d,-1-(4,4,5,6,6,6-ds-5-0 0 0 0 00 000)-3-000 -7-(0 0 0 -dz)
-1H-0 0 0 -2,6(3H,7H)-0 0 0 00 0O O 435(R)0 0 O O (S)-8-d,-1-(4,4,5,6,6,6-dg-5-
000000000)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6(3H,7H)-0 0 000 00O 43
5()0 000000

0004300000000000

0000000800000 0D00A43500.32 g0 00000 iiPrOHO 5 mL, HPLCO O ,
0000000000000 00000004mL, HFLCOO OO OO OO OO O Daicel C
hiralpak ADO 0 0 020 X 250 mm0 0 0 O OWaters HPLCO 0 000000 OO OO O0O

ooooobobooooooooobooobobbboooooo.lDooobooDoDDbDOO
goUoOoopoOooOoz20iPrOHOD0OOCDOOOCOIDO00OIB00000O0O00O0.A00000
OCoODOoo0OO0OooOys0OD0DO0O0OOOO0OO20MPPrIOHOC0O0OOODOOODOODO18 ML/O0D0O
I e e o o A N A 30157 €
ROOOD0O0D21.900 0000000000 0O0O43(S)0DOODOO2s.200 ugooano
gooocooao

O
0000000000000 00000000O0O0O000000000435(
R)O mp 108.0-108.10 0 0O O O 435(S)0 mp 107.6-107.70 0 000 0 0.12 g0 0 0 O O
DoooQooO

A0 O (R)-8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 0 00000 )-3-000-7-(0 00 -d)-1H-
000 -2,6(3H,7H)-0 00 0 0 OO 435(R)0

'H-NMR (300 MHz, CDCls): 6 1.40-

1.48 (m, 3H), 1.66-1.70 (m, 2H), 3.58 (s, 3H), 4.02 (t, ] = 7.5, 2H). “C-NMR (75
MHz, CDCls): 8 22.66, 27.86,29.71, 41.15, 107.67, 148.80, 151.54, 155.41.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0 O O O O 5-950 ACN
+0.1000 0140 (1.0 mL/0 )0 950 ACN + 0.10 00040000000 254 nmd 0 O O
0003.250000 99.80 0000 HPLCO O O O Chiralpak AD 25 em0 00O O O OO
0780 00000200000000000.0100000000040001.00 mL/0 0O
000254 nmD00000027.240000000000000031.1100000000
0000000000000 0000 >99.90 eeld MS (MHH)DO 291.3, (M+Na)O 313.20
00000 C,5H,6D10N4050 O 0 0 0 O C=53.780 H=6.940 N=19.300 0 O 0 O C=54.010 H=
7.070 N=18.90

Ooo00QoO0

O0ODO0DO0M-NMRO DODODODDDODDOOOOOOOOODO0O0D0DODODDOOOOOOOO1.19
ppmM0 00 0000000000000 COO0O00000000000000O0OO00000
0O000O03.80ppmd 00 00O0O0OOO0OOCOOODO0O0O0000O0OOOOOOODOO00O
00000 7.51ppmd 00000000 OCOCOOO0O0ODO08I000DO0OOOOOOOO0
OO0O0-NMRO 0000000 1.36-1.50ppm0 0 0 0 O0004.0lppm0 000 000 OO
0000000000000 0000000O0OO0D000000000000000000
1.51ppm0 000000000 D0O0OO7000000ON-00000RMOOOOCOOOOCO
000000000 03.99pm 000000 COOO0O0O00000000O0D0O0O0OO
000000

0 B)O (S)-8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 0 0 00 00)-3-000 -7-(0 0 O -d2)-1H
-0 00 -2,6(3H,7H)-0 0 0O (0 O O 435(S))

'H-NMR (300 MHz, CDCl5): 3 1.41-
1.48 (m, 3H), 1.62-1.72 (m, 2H), 3.58 (s, 3H), 4.03 (t, ] = 7.4, 2H). “*C-NMR (75

MHz, CDCls): 6 22.69, 27.90, 29.70, 41.17, 107.69, 148.82, 151.58, 155.43.
HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO O O O O O O O 5-950 ACN +
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0.10 00O 0O 140 (2.0 mL/O )O 9SO ACN + 0.10 D0 040000000254 nmO OO0 OO0
003.250000 99.500000HPLCO O OO Chiralpak AD 25 cm0 00 O00O00CDOO7
sgi0ooDO0o0z2pO000d0O00ODbOODoOIDODOIODODDODDOD1I.00mM/00400000

00254 M0 00000031.11000000000027.240 000000000000

000000 >99.90 eed MS (M+H)D 291.3, (M+Na)( 313.20 0 0 0 O (C43H;0D10N403)

00000 C=53.780 H=6.940 N=19.300 O 0 0 0 C=54.010 H=7.110 N=18.780]

000000

DDO0OO0-NMRODODOOODO0OO0OODDO0O0ODDO0O0ODO000000000000000

000000000000 0000000000000000001.19 ppm0 00000

D0000methinglD 00 000000000000000003.80ppmd 000000 10

00000000081 0000000000007.51ppn0 00000000 *H-NMRD

000000000 1.36-1.50 ppn0 000000 04.01 ppmd 00000000000

000000000000 0000000000000000000000000001.51

por0 000000000000 0000000000000700RMWO0N-0000

D0000D000000000000003.99 ppmd 0000000000000 000

0000000000000

000000

0 0 0 100 8-d,-3,7-0 0 0 0 -1-(4,4,6,6,6-dg-5-0 0 0 0 0 0 0 )-1H-0 0 0 -2,6(3H,7

HY-0 0 0 00004070 000

0 0 00180 0 0 0 4070 4370 437(R)0 0 0 0 437¢S)0 0 O 20
O O cH O

3
ch/ﬂ\‘//\\’/ﬁ\N N KoCO3 - D3C
| N’> D,O, & )\

N
59 CH3 407 3
D OH H
NaBD.. £1OD C 3 ¥ 5 JLHPLC
a 4 t = D3C )\ %% _
30
437 Ha
El D g) CF@
D3C }\ D3C }\
437(R) Ha 437(S) Hs
0oooo0o0n
8-d,-3,7-0 000 -1-(4,4,6,6,6-d-5-0 0 0 0 0 0 0 )-1H-0 0 0 -2,6(3H,7H)-0 0 O
0000 4070 40

0O D,00 195 mL, Cambridge Isotopes, 99.90 0 O DO O O O 0O O 590 7.95 g, 28.6 mmol

ocooocoooooDOgo99omg, 7.2mmol0 0000002400 0000000D00O0CO
ooocoobobbOooOooooooooobobbobooooooob40000O0O00oOooOoooOoDOO
gooobObOO0o0ooooob,0ol15S mibi0n0bb000ooooo20000000000

ooocooOobooOooooooooooboboooooooooobooboboooo20 Ml 0OOO
goooobDb40000.50000000O0COODDODODO0DO0OO0O0OOODODODDODDODOOOOOORO

goooooobooMBED 40 mlD DO OOODOOOOODDOOOODODOTY.5 gdo30 O
ooobD4700OD0DDOO
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'H-NMR (300 MHz, CDCls): & 1.64-1.68 (m, 4H), 3.57 (s, 3H), 3.99 (s, 3H), 3.99-
4.04 (m, 2H). “C-NMR (75 MHz, CDCl:): & 20.84, 27.40, 29.69, 33.57, 40.81,
107.62, 148.77, 151.48, 155.28, 209.07.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0.100 00 140 (1.0 mL/O DO 950 ACN + 0.10 00 040000000305 nmOd O OO
0D003.240000 99.90 O0MS (M+H)O 285.3, (M+Na)O 307.20 0O O O O (C,5H15DgN,404
YO0 O0O0ODOC=54.920 H=6.380 N=19.710 O O O O C=54.890 H=6.380 N=19.70.
oooooao
O0O0DO0W-\MRO DD ODODODODDODOOODDDODOOODDDOOODODDOOOODDOOOOO
ooooobboooooooooDopD215ppmo000DOODDO0DO0OO0O0OODOODDOO
oooo2251ppm0 000 000D0DO0DO0DO0DO0OOOD8IO00O0OODODODDODDOOOOOTY7.52
ppmt O O O O O
ooooDoao
0O00di110 (¢ )8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 0 0000 0)-3,7-0000 -1H-0 0
0-2,6(BH,7H)-0 0 0 00004370 00 0O
(= )8-d;-1-(4,4,5,6,6,6-dg-5-0 0 0 00 0000)-3,7-0 000 -1H-00 0O -2,6(3H,7
H-00 000004370
0o0o0o0oo0o0o0ooDoDoDO0oOooOono1.06 g, 25.3 mmol, Cambridge lIsotopes, 990 0O O DO O
gcoocoooOOoO -dy065 mL, Aldrich, 99.50 0 0 DO O O 4070 6.5 g, 22.9 mmolO O
gooooobobOoOoOoooooobDbOboOooOoUoUooooDbDDb OOl ooOoooco
0O000D00OD,0O 8 mL, Cambridge lIsotope, 99.90 0 ODO DO OODOOOODOO -d,0 Ca
mbridge lIsotopes, 980 0 O DO OO OOOOOOOOODOOCODODOD-d;0000000
OO0O0OO0OO0OEtOAcO 160 MLO OO O DODOOCDOOOODOO20mO0O0DOO0COODOODOO
0O00DDD000000o0o0DDoDoDoDO0DO0O0Oo00o0o0oDDoDD4.8 g0 730000004370
oooao
ooooao
00120 (R)-8-d,-1-(4,4,5,6,6,6-ds-5-0 0 0 000000 )-3,7-0 000 -1H-0 O
-2,6(BH,7HH)-0 0000 O0D0437y(RH)O OO O (8)-8-d;-1-(4,4,5,6,6,6-dg-5-0 0 0 O
ooo0)-3,7-0000-1H-000 -2,6(BH,7H)-0 00 0000437(S)0 000000
0043700 0000000000
00000011000 0000004370 1.60 g0 O iPrOHO 20 mL, HPLCO O , O O O
OO0O0000O0O0O000Chiralpak ADO O 0O O 20 x 250 mm Daicel, 10y MO O O 0O 0O O
0000 Chiralpak ADO O OO DO OO 20 x 50 mm Daicel, 10y MO OO O 0O O O Waters
HPLCO O OODODDOODODOOOOOODDDOOODOOOOOODDOOOO1MmDbOOOOOaNs
mL/0 0000018 m/0 00000000200 iPrOHO00O0ODODODOOOOOODOOO
oo0opDo.l00O0DODOO0OO0DOUOUCOUOODODDODDOODUODUODUOUOUODDODDODDODODIBOOOODOGO
gz000250dProHO 000 00OOCCODDO18MO0OOCDOCODODDODDOODOOOOO
o010 00020 iProH0 00 00C0CD18 M/0 00000 D0ODODDODODODODOOODOOO
o500C0CO0ODOOOO2s00 Qg2 iPrOHO00DDODOOOOO1I8M/O00000O0OT
OO0 ooooODDbOOo4.50000200dPrOHO0 00 000CCOC1I8M/00000000CGO
0000000000000 o0oDDDoDo0DO0O0O0oO0OoOo4a37(ROOOOO0O0O?290 0O
Oo0o0oDD0o000437y(SLooooo3c 0o oooDoDooooooooao
gooooOOOoOooooooooDDbDbOooUoUoUoooOooDbbobooOoUooooboao
340 mgd 437(R)0O mp 112.0-114.50 0 O O O 375 mgO 437(S)d mp 111.9-112.30
00o0o0DD0oDO0D00ooooooDoDoDDoDOo43701.0g0 0O DOOOOO0
ooono
A0 (R)-8-d;-1-(4,4,5,6,6,6-dg-5-0 0 0 00 0000)-3,7-0000 -1H-00 0 -2,6(3
H,7H)-0 0 0 0O 0O 0O 0O 437(R)O

Ooooo|jo|jooooOoaoo

OoOoo0ooOoogDo

Ooooooogoogooo
O 0Ooooo

OoOoo0oo0ogao
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"H-NMR (300 MHz, CDCls): 8 1.36-1.50
(m, 2H), 1.54 (s, 1H), 1.64-1.74 (m, 2H), 3.58 (s, 3H), 3.99 (s, 3H), 4.00-4.05 (m,
2H). "*C-NMR (75 MHz, CDCl3): 8 22.66, 27.86, 29.70, 33.59, 41.14, 107.65,

148.76, 151.52, 155.40.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0 O O O O 5-950 ACN
+0.10 000140 (1.0 mL/O )O 950 ACN + 0.10 0 0040000000305 nmO O OO
0D00O03.280000 99.9000 0 OHPLCO OO O Chiralpak AD 25 cm0 0000000
0780 00000220 0000000000.0100000000040001.00 mL/00 0O
000254 nm000000025.200000000000000028.3900000000
00000000000 0000O00 >99.90 eed MS (M+H)O 288.3, (M+Na)d 310.20
0000 (CyigHysD,N,05)0 O 0 O O C=54.340 H=7.020 N=19.500 0 O O O C=54.320 H=7.2
30 N=19.35.

ooooQ

OW-N\MRO OO ODO0D0OO0O0O0D0OO0O0O0O0OO0O0O0O0O0OO0O0O0O0OO0O0O0O0OOO0O0O0OO
000000000000 000D0000000000001.19 ppm0 0000 0O
000000000000 000O000003.80ppmd 0000000000000
80 000000000000 7.51ppmd 00000000000 H-NMRO O OO
1.36-1.50 ppmJ 00 0000000000000 O0O0000O0000O00000O
000000000000 000001.51ppm0000000000000000O
Ooooo0oooo

0oodO

BO (S)-8-d,-1-(4,4,5,6,6,6-d,-5-0 0 0 0 000 00)-3,7-000 0 -1H-0 0 0 -2,6(3
H,7H)-0 0 0 0 0 0 0 437(S)0

'H-NMR (300 MHz, CDCL): & 1.38-1.48

(m, 2H), 1.55 (s, 1H), 1.64-1.72 (m, 2H), 3.58 (s, 3H), 3.99 (s, 3H), 4.00-4.05 (m,
2H). *C-NMR (75 MHz, CDClsy): § 22.65, 27.84, 29.71, 33.59, 41.13, 107.64,
148.75, 151.52, 155.39.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0.100 0 0 140 (1.0 mL/0 )O 950 ACN + 0.0 00 D400 0D0ODDOO305 nmUdO0OAO
0003.270000 99.90 0 0 0O O HPLCO O O O Chiralpak AD 25 cm0 000 D0 OO 0O
o780 0000022000000 00O000oO0C.0l00C0O0DODOOOO400 0 1.00 mL/O0 0O O
000254 nm0 00000028300 00000000000 O0OOR2.2000b00O0ODOO
OoooDDDbOOO0DOoOoOooooDDboO =99.90 eel MS (M+H)DO 288.3, (M+Na)O 310.20
0000 (CigH3D,N,03)0 O 0O O O C=54.340 H=7.020 N=19.500 O O O O C=54.330 H=7.3
00 N=19.36.

OoooooQgooao
OO0 ooo-gogoao
OOoooood

0Doo0o00oo
O0DO0OO0I-N\MROOOODODDOOODODOOOODODOOODODODOODODDOODOOOODOOOO
000000000000 00O00000000000000001.19 ppm0 0000 O
000000000000 000000000003.80ppmd 000000000000
000800000000 000007.51ppm0 00000000000 -NMRDIODODO
00D01.36-1.50 ppm0 0000000000000 O0O0O0OCOOO0ODOCOODODOOOOOO
000000000000 000000001.51ppmd000000000000000
0o0O0O00DO0O0O0O0O00

0Doo0ooo

000130 (¢ )1-(5-d,-5-0 0 0 000000)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6

@GH,7H-0 00000013100 00
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Dpoo0oi190000 1315 131(R)0 0 O O 131(S)0 0 O

O CD3 NaBD4 D OH CD3
H3C H3C
4;\ EK)H 4;\
100 Hy 131 Hy
OH OH
¥ F L HPLC Dn. CD3 D ? CD3
53 He H3C 4i\ H3C 44\
131(R) Ha 131(S) Ha
oooooao

(+ )1-(5-d,-5-0 0 0 0 00000)-3-000 -7-(0 0 0 -d2)-1H-0 0 0 -2,6(3H,7H)-0
000000 1310

00000004370 0000000000000000000000O00410000001
DO0O0O0O0O0O0O0O0EtOHO ONaBD,0 000 0000131000000

0Dooooo

000140 (R)-1-(5-d,-5-0 0 0 00000 0)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6
(3H,7H)-0 000 0 0 0 131(R)J 0 0 O (8)-1-(5-d,-5-0 0 0 0 00000)-3-000 -7
(000 -d)-1H-0 00 -2,6(3H,7H)-0 00 0000131(S)J 000000
0D0013100000000000

000000010 0000000000013100000000000000437000
000000000000 000000000000131(R)D mp 112.2-112.70 0 O 210
mgd 000000 131(S)O mp 112.0-112.10 0 0220 gD 0O 0O O OO

0Ooo0Oo0o0oo

AD (R)-1-(5-d,-5-0 0 00 0000 0)-3-000 -7-(0 0 0 -d3)-1H-0 0 0 -2,6(3H,7H)
-0000000131(R)D

'"H-NMR (300 MHz, CDCLy): 8 1.19 (s,
3H), 1.39-1.56 (m, SH), 1.64-1.74 (m, 2H), 3.58 (s, 3H), 4.03 (t, J=7.3, 2H), 7.51 (s,
1H). “C-NMR (75 MHz, CDCly): & 22.87, 23.40, 27.89, 29.71, 38.64, 41.13,

107.68, 141.40, 148.76, 151.52, 155.39.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0.100 0 0 140 (1.0 mL/0 )T 950 ACN + 0.0 00 D400 O0DODDOO305 NnmOd O0OAO
OO003.2900000 99.90 00 00OHPLCO OO O Chiralpak AD 25 cmD 0 00O 0OQ0OAO
o780 000002200 000000000.0l100000D00O00O00O0A400 0 1.00 mL/0O0 0O O
o024 nmb 00000024000 0000000000028.5100000O00¢00O
OoQ0O0ODDbOOO0oOoOoOooooDDoO =99.90 eed MS (M+H)O 285.3, (M+Na)O 307.20
O000 (CigH16D4N,0)0 O O O O C=54.920 H=7.090 N=19.710 O O O O C=54.670 H=7.0
400 N=19.350

Ooo0n0o

OH-N\MRO 000 O0DO0D00D0D0O0D0O0D0DO0O0D0O0DO0OO0O0ODO0ODOODOODNaO
0000003.80ppml 0000000000 DOODOO0OOOM-NMROODODOODO
401l ppm0 000000000 O0D0DODO0OO0OODODO700RIODON-O0O0DODOOO
oooODobDoOO0oO0oOooooooD3.9ppmb00b00bb00ooobbbb o
oooDoDoood

oooao

BO (8)-1-(5-d,-5-0 0 0 000000)-83-000-7-(000 -dy)-1H-0 0 0 -2,6(3H,7H)

O
g
a
u
O
g

Oo0oo0Oo0oood
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-0000000131(S)0
'H-NMR (300 MHz, CDCls): 8 1.18 (s,

3H), 1.39-1.55 (m, 5H), 1.67-1.72 (m, 2H), 3.58 (s, 3H), 4.03 (t, J=7.3, 2H), 7.51 (s,
1H). *C-NMR (75 MHz, CDCL): & 23.10, 23.63, 28.12, 29.94, 38.87, 41.36,
107.91, 141.63, 148.99, 151.75, 155.62.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O O O O O 5-950 ACN
+ 0.10 00 0O 140 (1.0 mL/O )O 950 ACN + 0.0 00 D400 0 0ODODO0O305 nmd OO0
OD0O03.220000 99.900000HPLCO OO O Chiralpak AD 25 cmO0 00 000O0DO
o7 0bDDbOOO0O22000000D0D0O0OC.0100C0O0DODDOODO4000 1.00 m/0 0O O
oobo254anmb 000000288100 0000000000002. 400000000
OoQ0O0ODDOOO0oOoOoooooDoDDoO =>99.90 eed MS (M+H)O 285.3, (M+Na)O 307.20
OD000 (CigH16D4N,05)0 O O O O C=54.920 H=7.090 N=19.710 O O O O C=54.650 H=7.0
40 N=19.320

aggoano
OO0M-N\MROOOOODODODODDODODODOOOOOOODOOOOODODOOOOODOOODO
0000D0D003.80ppml 00D O0DO0DDDODODDODOOOM-NMROODODOOD
04.01ppm0 000 00000D000O0DDOO0ODOO700RMOIOON-000O0ODO
O
g
a

0000000000 00003.99ppm0000C00000000000000O0
ooooooOooO0

000

00 150 (¢ )1-(4,4,6,6,6-d=-5-0 0 0 00000 0)-3,7-0000 -8-d-1H-0 0 0 -2
,6(3H,7H)-0 0 0 (0 00 421)00 0

000020000 D 4210 421(R)0 O O O 421(S)0 O D

OooooogQgoQg
O 0O0oO0ooood

CH3 CHs
DSC NaBH4 DSC N
‘J\ EKDD 4;‘
3 3
407 421
¥ 5 /L HPLC OH OH CHS
SYHE e )k/[
_— 3 3
P el ;\
Hs Hs
421(R) 421(S)

0Doo0o0oo
(+ )1-(4,4,6,6,6-d-5-0 0 0 0 00000 )-3,7-0 000 -8-d-1H-0 0 O -2,6(3H,7H)-
00 (@ 00421)000

0000011000000 043700000000000000000000040700

0100000000 0 EtoDd NaBH,0 D OO OCH,ClL,LO 000000000000 4210
O

O

O
0o0Q0O0

0 0 160 (R)1-(4,4,6,6,6-d=-5-0 0 0 00000 0)-3,7-00 00 -8-d-1H-0 0 O -2,

6(3H,7H)-0 0 0 (0 0 0 421(R))0 0 O (S)1-(4,4,6,6,6-d=-5-0 00000000 )-3,7-

0000 -8-d-1H-0 0 0 -2,6(3H,7H)-0 00 (0 0 0 421(S)) 0 00000

0004210 0000000000

O Ooo0ooolo
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0000000000000 000000421000000000000043700000
00000 @oO012000000000000000000000421(R)(G6OmgYO O O
000 421(S)(520mg)0 0 O O

Ooo0oooOooao

AD (R)1-(4,4,6,6,6-d--5-0 0 0 0 000 00)-3,7-00 00 -8-d-1H-0 0 0 -2,6(3H,7H
)-0 00 (00 0 421(R))

'H-NMR (300 MHz, CDCl3): & 1.41-1.48

(m, 2H), 1.64-1.72 (m, 3H), 3.58 (s, 3H), 3.79 (s, 1H), 3.99 (s, 3H), 4.03 (t, /~7.3,
2H). C-NMR (75 MHz, CDCLy): § 22.69, 27.84, 29.72, 33.60, 41.14, 67.62,
107.64, 148.74, 151,51, 155.38.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 O O O O O 5-950 ACN +
0.10 000140 (1.0 mL/0 )0 950 ACND 40 000000254 nmO0 000 O0003.3300
00 >99.90 000 OHPLCO O OO Chiralpak AD 25 cmn0 0 0000000780000 0
0D2200000000000.10000000001.00m/0 040000000 254 nmO
D000D0024.7700RO0O0000028.1600S0 000000000000 000 >
99.90 eed MS (M+H-H,0)0 269.10 (M+H)D 287.10 (M+Na)d 309.30 0 O O O (C,5H,4D6N,
05)0 0 00 0 C=54.530 H=7.040 N=19.570 0 0 O O C=54.440 H=7.180 N=19.320]
Dooo00oo

BO (S)1-(4,4,6,6,6-d--5-0 0 0 0 00 000)-3,7-00 0 0 -8-d-1H-0 0 O -2,6(3H,7H
)-0 0 0 (000 421(S))

'"H-NMR (300 MHz, CDCls): § 1.37-1.48

(m, 2H), 1.64-1.74 (m, 3H), 3.58 (s, 3H), 3.79 (s, 1H), 3.99 (s, 3H), 4.03 (t, J=7.4,
2H). *C-NMR (75 MHz, CDCly): § 22.70, 27.84, 29.71, 33.60, 41.14, 67.61,
107.64, 148.74, 151.51, 155.38.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 O O O O O 5-950 ACN +
0.10 0 0 0 140 (1.0 mL/0 )0 950 ACNO 40 0 0 000 0254 nmd 00 0 0 0 0O 3.340 0
00 >99.90 000 OHPLCO O OO Chiralpak AD 25 cm0 00 0000007800000
02200000000000.10000000001.00m/004000 0000254 nm0
00000D028.1600S000000024.7700ROO0D00000000000O000 >
99.90 eel MS (M+H-H,0)0 269.10 (M+H)D 287.10 (M+Na)D 309.30 0 0 O O (Cy5H,4DNa
05)0 0 O O 0 C=54.530 H=7.040 N=19.570 0 0 O O C=54.540 H=7.180 N=19.31[0
Do00O00D0
000170 (¢ )-1-(4,4,5,6,6,6-dg-5-0 0 0 0 0000 0)-3,7-00 00 -1H-0 0 0 -2,
6(3H,7H)-0 0 0 (0 0 0 137)0 0 O
000021000 D 1370 0 O
D OH

CH3 CH3
KO
D3 D3
4;\ H2O 4i\

437 Hs 137 Hs
0ooo0oo
( )-1-(4,4,5,6,6,6-d-5-0 0 0 0000 00)-3,7-0000 -1H-0 0 0 -2,6(3H,7H)-
000@0O0137)00 0
00004370 560mgl O 2mmol0 0 0 0110 0000 0O 000 O 10mL0 O O K,CO50 270mg
O2mmol0 D00 0O0D0O0ODOO0OO012001300 0000000000000 000000O0
00000000000 DDOCHL,CI,O0 1x 50mL0 2x 20mLO O O O O O CH,ClL,O0 00O 0 0 O
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OONay,SO,0 00 O0O0O0COO0OOO0O0OO0O0O0ODOGDI10omLO O 0 K,Co050 140mgd 1mmolO O
oooooOooooOoooO0ooOOoO0DoOoOoO0DoOoODoOO0obDOO0DDOO0-0O00O0O0O0O0O0D0DO
00 00D0CHCI,O 1x 50mLO 2x 20mLO0 0 000 00 O CH,CI,O0O OO0 O 00 O Na,S0,0
OO0o00oO00O0002-30MeOHOCH CIL,LOO OO ODOOOODODDODOODDODOODOOOODOD
OO0OO0O00O0O000480mgd 860 O 0O 1370 0 0O O
HPLCO O O O Zorbax 4.6x 50 mm SB-Aq 3.5y mO0 O 0O- 0002 6.000 0000 980AC
NOO.1ODODOOESIDOOOOOMSDO O0.63mL/0 00 00254nm0 000000 2.510 00
0 98.70 O MS (M+H)O 287.1, (M+Na)O 309.00
oooooao
000180 (R)-1-(4,4,5,6,6,6-dg-5-0 0 0 0 00000)-3,7-0000-1H-00 0 -2,6
(3H,7H)-0 0 0 (0 0 01370 R))0 0 O
oo0og0z2z2000 D 1370 RO O O

HO CHa HO CHs

e ”I e JI
)\ oo )\

437(R) 137(R)

oooooo

(R)-1-(4,4,5,6,6,6-d-5-0 0 0 0 0000 0)-3,7-0000 -1H-0 0 0 -2,6(3H,7H)-0
00 (000137R)D 00

000 40mL0 O O 437(R)0 650mg0 2.26mmol0 0 0 0 120 0 0 0 O O O O K,CO50 320mgd 2
Bmmol0 00001100 00000002000000000000000000000
Oo03mOO0O000001000000000006000000000000000000
O0O0O0OCHCIL,O4x 5oml0 00 0000000000000 0Na,S0,0000000
0000000000 0000000565mg0137(R)YI O 0000000000 00O00O
O

'H-NMR (300 MHz, CDCls): 8 1.38-1.48 (m, 2H), 1.64-1.72 (m, 3H), 3.58 (s, 3H),
3.99 (d, J=0.5, 3H), 4.02 (t, J=7.4, 2H), 7.51 (d, J=0.6, 1H). *C-NMR (75 MHz,
CDCLs): 8 22.65,27.84,29.71, 33.61, 41.13, 107.67, 141.43, 148.73, 151.50, 155.37.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO O O O O O O O 5-950 ACN +
0.10 00 0 140 (2.0 mL/O DO 9SO ACNO 40 00 OO0 DO305 nmbOO000O00ODO3.3000
00 >99.90 O MS (M+H-H,0)0 269.40 (M+H)O 287.10 (M+Na)d 309.30 0 O O O (C,5H,4D
sN,05)0 O O O 0 C=54.530 H=7.040 N=19.570 0O 0O O O C=54.430 H=6.930 N=19.440
ooocooao
000190 (8)-1-(4,4,5,6,6,6-dg-5-0 0 00 00000)-3,7-0000-1H-000 -2,6
(3H,7H)-0 O O (O D 0 1370 S))0 0O O

D oH CH3

)\

137(S)

oooobDDbhi18s00000001w7y(RHOD O ODOD0ODO0ODOODDODODODOOOODDODODRDAE37(C
SHooo120000000000D310Mg 0 00137 ) 0OOoOoaO
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'H-NMR (300 MHz, CDCly): § 1.36-1.45 (m, 2H), 1.62 (s, 1H), 1.64-1.74 (m, 2H),
3.58 (s, 3H), 3.99 (s, 3H), 4.02 (t, J=7.3, 2H), 7.50 (s, 1H). “C-NMR (75 MHz,
CDCL3): § 23.05, 28.24, 30.07, 33.95, 41.49, 107.92, 141.57, 148.93, 151.68, 155.53.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0O 0 O O O O 5-950 ACN +
0.10 000 140 (1.0 mL/0 )0 950 ACND 40 0 00 D0 DD 305 nmO 00 OO0 0O03.340 0
00 99.60 OMS (M+H-H,0)0 269.10 (M+H)O 287.10 (M+Na)D 309.30 0 O O O (C,5H;4De
N,O5)0 0 O O O C=54.530 H=7.040 N=19.570 0 0 0 O C=54.710 H=7.280 N=19.530
Dooo0QoO
000200 (¢ )1-(4,4,6,6,6-d=-5-0 0 00000 00)-3,7-0000-1H-0 00 -2,6(3
H,7H)-0 0 0 (0 00 121)00 O

CH,

H_ OH Qo
[%C>§>(“\/”\N N
oo Zi P
0”7 "N” N
CHs

121

oooobO0bO1vy0oooooOi1vboooooObOOO0oDOoOoOooOooooDbObOOO0nOd4z2100
O010D0000000oo0bbz2.19g0 0001220000000

'H-NMR (300 MHz, CDCLs): & 1.41-1.48 (m, 2H), 1.64-1.72 (m, 2H), 1.85 (bs, 1H),
3.58 (s, 3H), 3.79 (s, 1H), 3.99 (d, J=0.5, 3H), 4.02 (t, J=7.3, 2H), 7.52 (d, J=0.6,
1H). “C-NMR (75 MHz, CDCls): 4 22.69, 27.82, 29.70, 33.61, 41.14, 67.55,
107.66, 141.44, 148.72, 151.49, 155.35.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 0 O O O O 5-950 ACN +
0.10 000140 (1.0 mL/0 )0 950 ACND 40 0 0 0 000305 nmO 0000 003.3100
00 99.30 0MS (M+H-H,0)O 268.20 (M+H)O 286.20 (M+Na)d 308.10 0 O O O (C,5H,sDs
N,05)0 O O O O C=54.720 H=7.070 N=19.640 0 O O O C=54.750 H=6_850 N=19.540
oooooo

000 210 R-1-(4,4,6,6,6-de-5-0 0 00000 0 0 )-3,7-0 00 0 -1H-0 0 O -2,6(3H,
7H)-0 0 0 (0 O O 121(R))

OH o cn,
DSC/ljxrA\V/A\N/ﬂiI:N
D D OéL, ﬁ>

|
N
CH,

121(R)

00000018000 0000137(RAHO OO O0O0DD0DODOOOODDOOOODODOOOA419(
ROODOO7000D0D0O0OOOODDO1.3g0000121(RAHO OO 0OD0OADO
'H-NMR (300 MHz, CDCls): 5 1.37-1.48 (m, 2H), 1.64-1.73 (m, 2H), 1.72 (bs,

0.5H), 3.58 (s, 3H), 3.79 (s, 1H), 3.99 (s, 3H), 4.00 (t, J=7.5, 2H), 7.51 (d, .J=0.6,
1H). “C-NMR (75 MHz, CDCls): & 22.67, 27.83, 29.67, 33.57, 41.12, 67.60,
107.66, 141.40, 148.75, 151.51, 155.37.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO O O O O O O O 5-950 ACN +
0.10 00 04.50 (1.0 mL/O0 )OO0 CANOD 1.50 000 1.5m/000 000305 nmd 00
ODODO003.200000 99.700 00 0O HPLCO OO O Chiralpak AD 25 cmO0 OO0 OO0 DO
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00780 00000200000000000.10000000001.00 mL/0 0 400 O
0000254 nm0 00000025.2000RO00000028.7800S000000000
0000000 >990 eeld MS (M+H-H,0)0 268.20 (M+H)D 286.20 (M+Na)d 308.10
OoooQoO

000220 S-1-(4,4,6,6,6-d=-5-0 0 0 0 0000 0)-3,7-0000 -1H-0 0 O -2,6(3H,
7H)-0 0 0 (0 O O 121(S))

o 1 o
YT
0”"N" N 10
121(S) CHs
000000180000 000137(RAHODODDODO0OODDODDODOOODDOOODODDOOOOOOA19C
SHYOODODoOD70000000000O059mg0 000 121(S) 0O 00O
'"H-NMR (300 MHz, CDCL): & 1.37-1.48 (m, 2H), 1.64-1.73 (m, 2H), 1.86 (bs,
0.5H), 3.58 (s, 3H), 3.79 (s, 1H), 3.9 (d, J=0.6, 3H), 4.02 (t, J=7.4, 2H), 7.52 (d,
J=0.7, 1H). "*C-NMR (75 MHz, CDClx): 3 22.70, 27.84, 29.71, 33.62, 41.14, 67.59,
107.67, 141.43, 148.73, 151.50, 155.37. 20

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 O O O O O 5-950 ACN +
0.10 0 0 0 140 (1.0 mL/0 )0 950 ACNDO 40 0 0 000 0305 nmd 0 00 000 3.370 O
00 99.50 000 OHPLCO O OO Chiralpak AD 25 cn0 00 0000007800000
02200000000000.10000000001.00m/0 040000000254 nm0
00000025.2000R0000000000000028.7800sS000000000 >
990 eed MS (M+H-H,0)0 268.20 (M+H)O 286.20 (M+Na)d 308.10 0 0 O O (C45H15DsN405
)0 0000 C=54.720 H=7.070 N=19.640 0 0 O O C=54.770 H=7.130 N=19.590
Do0o000D0

00 02303,7-0000 -1-(4,4,6,6,6-de-5-0 0 0 0 0 00 )-1H-0 0 O -2,6(3H,7H)-0
00 (000107)000 30
0 0002300001070 00

OH O o, o) O cH,
DaC/lffo\v/A\N/u]I:w> TPAP, NMO D3C/ﬂ7%fﬁ\”/ﬁ\N/ﬂi[:ﬁ>
DD CfA\N N CH,Cl, DD CfA\N N
| |
121 CH, 107 CHs
000000

3,7-0000 -1-(4,4,6,6,6-d-5-0 0 0000 0)-1H-00 0 -2,6(3H,7H)-0 0 0 (O

0 107)0 0 0O

001210 04990 1.72mmol0 D OO0 200 0 00 0O0OOO0OON-OOODODODOO N- 40
O O *NMO™D 301mgO 2.58mmol0 O CH CIl,O20mLlO0 0 0 00 00O OO0OOODOODODOO
OOO0O000D00"PAPTD 27mgD O.086mmol0 O 0 OO0 OO DOODO2.50000000
OTLCOEtOACO DD 0D 000D O0OO0O00DODOO0OO0O0DbODODO0OO0O0DDO0EOACO OO
oooooboOooooooooobbbooooooocoobobobooooosooonna
OO0O0o0O0O0ODOD0ODbOO400mgd 820 000001070 00000000 0OO0A0O0OELOAc/
heptane0 0 0 OO OOOODODODO320mgO 1070 0 0O0ONMRO OO LCMSO D0 OO OOOO
gooooooanb

OooOooooogl|lgoo
OO oO0ooo



(71) JP 2013-503883 A 2013.2.4

"H-NMR (300 MHz, CDCls): 6 1.64-1.70 (m, 4H), 3.57 (s, 3H), 3.99 (d, J=0.6, 3H),
4.01-4.04 (m, 2H), 7.51 (d, J=0.6, 1H). “C-NMR (75 MHz, CDCls):  20.82, 27.38,
29.69, 33.61, 40.80, 107.75, 141.42, 148.76, 151.46, 155.26.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3p m C18-RP0 0 0 O O O O O 5-950 ACN +
0.10 000140 (1.0 mL/0 )J 950 ACNDO 40 0 0 00O 0305 nmO0 0000 OO 3.2800
00 >99.90 O MS (M+H)O 284.1, (M+Na)O 306.00

Do0O0O00oo

000240 (+ )1-(4,4,5,6,6,6-dg-5-0 0 0 0 0 0000 )-3,7-0 (0 00 -dy)-1H-0 O

0 -2,6(3H,7H)-0 00 (0 00 434)0 00

00 D 0240 0 O D 4340 434(R)0 0 0 0 434(S)0 0 O

CD; D OH CDy
e Jt N o ;i
44\ " mop 44\

¥ 5 JLHPLC ~. CDs
SrBE w
D5C
- > ;ft o+ 2 )t
434(R) Ds 434(S) Ds
Oooooao

(+ )1-(4,4,5,6,6,6-d-5-0 0 0 000000 )-3,7-0 (0 00 -d)-1H-0 0 O -2,6(3H,7
H)-0 00 (0 00434)000

0000001100 00000437000000000000000000000 41300

004000000000 00EODD NaBD,0 00O OCHCIL,LO0 0O ODOOOOD O 190mg

00004340 0 0 O

DoooQoO

000 250 (R)1-(4,4,5,6,6,6-de-5-0 0 0 00000 0)-3,7-0 (000 -d3)-1H-0 0 O

-2,6(3H,7H)-0 0 0 (0 O O 4340 R))D 0 O (S)1-(4,4,5,6,6,6-de-5-0 0 0 0 00 000

)-3,7-0 (0 0 0 -d2)-1H-0 0 0 -2,6(3H,7H)-0 0 0 (0 0 0 434(S))0 0000 O

0Ooo0ooo

000434000000000

000000000000 0000000434000000000000043700000
00O00O0(@O01200000000000000000000434R)(72ng)0 000
0 O 434(S)(74mg)0 O O O

Doo0O00o

AO (R)1-(4,4,5,6,6,6-de-5-0 0 0 000000 )-3,7-0 (0 00 -dy)-1H-0 0 O -2,6(3H
,7H)-0 0 O (0 O O 434(R))
'H-NMR (300 MHz, CDCls): § 1.34-1.52

(m, 2H), 1.59-1.76 (m, 3H), 4.02 (t, /=7.3, 2H). *C-NMR (75 MHz, CDCls):
§22.65,27.84,41.12, 107.64, 151.52, 155.40.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO O O O O O O O 5-950 ACN +
0.10 000 140 (2.0 mL/O0 DO 9SO ACNO 40 0000 DOO24 nmO 000 00ODO3.2900
OO0 99.500 00 0OHPLCO OO O Chiralpak AD 25 cm0 O 000 DOO0COYY8000D00O
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0220 0000000000100 000DO0DOOO0O1.00m/0 0400 00 00O O 254 nmO
000000243400 RO0OD00000O028.820 S0 00 0000000000000 >99
O eed MS (M+H-H,0)O 276.30 (M+H)O 294.30 (M+Na)d 316.20

Ooo0oooOooao

BO (S)1-(4,4,5,6,6,6-dg-5-0 0 0 0 0000 0)-3,7-0 (000 -dy)-1H-0 0 0O -2,6(3H
L,7H)-0 0 0O (0 O O 4340 S))

"H-NMR (300 MHz, CDClz): 8 1.36-1.50

(m, 2H), 1.64-1.76 (m, 3H), 4.02 (t, J=7.5, 2H). “C-NMR (75 MHz, CDCL;):

0 22.65,27.84,41.12, 151.52, 155.40.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3p m C18-RPO 0 0 O O O O O 5-950 ACN +
0.10 000140 (1.0 mL/0 )J 950 ACND 40 000000254 nmO0 0000 OO 3.2900
00 99.40 000 OHPLCO O OO Chiralpak AD 25 cm0 00000000 7800000
02200000000000.10000000001.00m/004000 000 0 254 nmd
D0000D0024.3400RO0O0O0000000000028.8200sS000000000 >
990 eel MS (M+H-H,0)0 276.30 (M+H)D 294.30 (M+Na)d 316.20

000000
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'H-NMR (300 MHz, CDCls): & 1.41-1.48
(m, 2H), 1.64-1.74 (m, 3H), 3.58 (s, 3H), 4.02 (t, J=7.4, 2H), 7.50 (s, 1H). "*C-
NMR (75 MHz, CDCls): 6 22.65, 27.84, 29.68, 41.12, 107.67, 141.38, 148.76,

151.52, 155.37.
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(m, 2H), 1.64-1.74 (m, 3H), 3.58 (s, 3H), 4.02 (t,.J=7.4, 2H), 7.50 (s, 1H). "*C-
NMR (75 MHz, CDCly): & 22.64, 27.84, 29.68, 41.12, 107.67, 141.38, 148.76,
151.52, 155.37.
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'H-NMR (300 MHz, CDClz): & 1.53-1.74 (m, 7H), 1.82-2.05 (m, 2H), 3.58 (s, 3H),
4.03 (t, J=7.5,2H), 7.51 (s, 1H). C-NMR (75 MHz, CDCl3): § 20.15 (t, J=4.7),
2325 (t,J=127.6), 27.67,29.71, 37.58 (t, J = 25.4), 40.94, 141.41, 151.60, 155.25.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 0 O O O O 5-950 ACN +
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'H-NMR (300 MHz, CDClx): 8 1.32 (dd, J/= 24.0, /= 6.1, 3H), 1.40-1.56 (m, 2H),
1.64-1.76 (m, 4H), 3.58 (s, 3H), 4.02 (t, J = 7.6, 2H), 4.56-4.77 (doublet of
multiplets, 1H), 7.51 (s, IH). "*C-NMR (75 MHz, CDCls): § 21.01 (d, J=22.7),
22.51(d, J=5.0), 27.81, 29.70, 36.54 (d, = 21.0), 41.16, 90.83 (d, J = 164.5),
141.36, 151.47, 155.30,

HPLCO O O O 20mm C18-RPO O 0O 0O O O O O 2-950 ACN + 0.10 0O 0O 0O 3.30 0O 950 ACNDO 1.
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'H-NMR (300 MHz, CDCL2): $ 1.32 (dd, J;= 24.0, J= 6.1, 3H), 1.50-1.57 (m, 2H),

1.59-1.73 (m, 4H), 3.58 (s, 3H), 4.02 (t, J= 7.6, 2H), 4.55-4.78 (doublet of
multiplets, 1H), 7.51 (s, 1H). *C-NMR (75 MHz, CDCls): 5 21.01 (d, J = 22.7),
22.51 (d, /= 5.0), 27.81, 29.70, 36.54 (d, J = 21.0), 41.16, 90.83 (d, J = 165.0),

141.35, 151.47, 155.29.
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'H-NMR (300 MHz, CDClz): & 1.51-1.56 (m, 2H), 1.66-1.74 (m, 2H), 3.58 (s, 3H),

3.99 (s, 3H), 4.02 (t, J=7.4, 2H). “C-NMR (75 MHz, CDCls):  19.94, 27.62,

29.70, 33.59, 40.94, 155.27.
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'H-NMR (300 MHz, CDCL3): & 1.42-1.53 (m, 2H), 1.63-1.72 (m, 2H), 3.58 (s, 3H),
4.02 (t,J=723,2H), 4.64 (d, 7= 48.9, 1H). “C-NMR (75 MHz, CDCL): 5 22.30 (d,
J=5.0), 27.76, 29.69, 33.58, 41.16, 90.65 (d, J = 163.9), 141.32, 151.46, 155.29.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 O 0 O O O 5-950 ACN +
0.10 0 0 0 140 (1.0mL/0 )0 950 ACNDO 40 00 0 00 0 305nmd0 0 000 00 4.750 00
098.30 000 0HPLCO OO O Chiralpak AD 25cm0 0 000 000093000000 70
00D00000000.10000000000.700m/0 01200 00000254 nmd 00 O
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=54_160 H=6_640 N=19.430 F=6.590 0 0 O 0 C=53.960 H=6.280 N=19.130 F=6.900
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'H-NMR (300 MHz, CDCL3): & 1.44-1.53 (m, 2H), 1.64-1.72 (m, 2H), 3.58 (s, 3H),
3.99 (s, 3H), 4.02 (t, J = 7.4, 2H), 4.63 (d, /= 48.7, 1H). *C-NMR (75 MHz,
CDCls): 8 22.30 (d, J=5.0), 27.75, 29.69, 33.58, 41.16, 90.65 (d, J = 163.3),
148.74, 151.46, 155.29.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO O O 0O O O O O 5-950 ACN +
0.10 00O O 140 (2-OmL/O0 H)O 950 ACNO 40 00 00 OO0 305nmO0 000000475000
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C=54.160 H=6.640 N=19.430 F=6.590 O O 0O O C=54.190 H=6.680 N=19.270 F=6.730
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'H-NMR (300 MHz, CDCl3): & 1.40-1.57 (m, 2H), 1.62-1.74 (m, 2H), 3.58 (s, 3H),
3.99 (s, 3H), 4.02 (t,J = 7.5, 2H), 4.64 (d, J = 48.7, 1H), 7.50 (s, IH). “C-NMR (75
MHz, CDCly): 8 22.28 (d,J = 5.0), 27.76, 29.67, 33.56, 41.16, 90.60 (d, .J = 163.9),

107.9, 141.37, 148.76, 151.47, 155.29.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 O 0 O O O O 5-950 ACN +
A0 00 0 140 (1.0mL/0 )0 950 ACND 40 0 0 0 0 0 0 305nm0 0000 0O 4.740 O O
98.60 [0 MS(M+H)O 288.30
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'H-NMR (300 MHz, CDCl): & 1.40-1.58 (m, 2H), 1.64-1.72 (m, 2H), 3.58 (s, 3H),
3.99 (d, J= 0.6, 3H), 4.02 (t,J=7.3, 2H), 4.64 (d, J=48.7, 1H), 7.50 (d, J = 0.6,
1H). “C-NMR (75 MHz, CDClz): 3 22.28 (d, J = 5.0), 27.76, 29.67, 33.56, 41.16,

90.60 (d,J=163.3), 107.9, 141.37, 148.76, 151.47, 155.29.

HPLCO O O O Waters Atlantis T3 2.1x 50mm 3y m C18-RPO 0 0 0 O O O O 5-950 ACN +
0.10 0 00 140 (1.0mL/0 )0 950 ACND 40 0 00 0D D0 305nm0 00 000 04.760 00
0 98.70 O MS(M+H)O 288.30
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'H-NMR (300 MHz, CDCls): & 1.51-1.56 (m, 2H), 1.66-1.74 (m, 2H), 3.58 (s, 3H),
3.99 (d, J= 0.6, 3H), 4.02 (t, /= 7.4, 2H), 7.51 (d, J=0.5, 1H). *C-NMR (75 MHz,
CDCLy): & 19.93 (t,.J = 5.0), 27.62, 29.67, 33.56, 40.91, 107.64, 141.42, 148.78,

151.45, 155.25.
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18.350 F=12.540 0 0 O O €=51.010 H=5.960 N=18.320 F=12.630
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'H-NMR (300 MHz, CDCL:): § 1.51-1.56 (m, 2H), 1.66-1.74 (m, 2H), 3.58 (s, 3H),
4.02 (t,J = 7.4, 2H). "*C-NMR (75 MHz, CDCl:): 8 19.94 (t, J = 4.8), 27.62, 29.67,

40.91, 151.46, 155.26.
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'H-NMR (300 MHz, CDCLy): 8 1.51-1.56 (m, 2H), 1.66-1.76 (m, 2H), 3.58 (s, 3H),
4.02 (t,J=174,2H), 7.51 (s, 1H). “C-NMR (75 MHz, CDCL): 5 19.92 (t, J = 4.7),
27.61,29.67,40.91, 141.40, 148.78, 151.44, 155.24.
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"H-NMR (300 MHz, CDCly): & 1.44-1.50 (m 2H) 1.64-1.72 (m, 2H), 3.58 (s, 3H),
4.02 (t,J= 7.6, 2H), 4.64 (d, J= 48.6, 1H). *C-NMR (75 MHz, CDCLy): 5 22.28 (d,
J=5.0),27.76,29.67, 41.16, 90.60 (d, J = 163.3), 151.48, 155.30.
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'H-NMR (300 MHz, CDClz): & 1.42-1.53 (m, 2H), 1.64-1.74 (m, 2H), 3.58 (s, 3H),
4.02 (t,J =78, 2H), 4.64 (d, J = 48.6, 1H), 7.50 (s, 1H). C-NMR (75 MHz,

CDCls): 6 22.25,22.32,27.76,29.67, 41.16, 141.35, 148.76, 151.47, 155.29.
HPLCO O O O Waters Atlantis T3 50mm0 O O O O 5-950 ACN + 0.10 O O O 140 (1.0mL/

ODJDO9OACN + 0,10 00040 000000O0380SnmO0O0000O0DOOA4.680 000 99.40 0
O D0 0OHPLCO O O O Chiralpak AD 25cmO0 0 0 009300000 + 70 IPAO+ 0.1200 0O

10

20

30

40



(83) JP 2013-503883 A 2013.2.4

OoOoOoOoOoovoODOo.7oom/0 0 0000254 nmO 00 00O DO OS55.500 >990 eel MS(
M+H)O 291.30

goooooao

BOS07(S) D 000000 O0DOopoDOooOoOooOoanO

'H-NMR (300 MHz, CDCl): & 1.40-1.54 (m, 2H), 1.64-1.74 (m, 2H), 3.58 (s, 3H),
4.02 (t,J=17.6,2H), 4.64 (d, J=48.9, 1H), 7.50 (s, 1H). *C-NMR (75 MHz,

CDCla): 0 22.25,22.32,27.76, 29.67, 41.16, 89.52, 91.69, 141.34, 151.47, 155.29.
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PCT/US2010/047574 14.10.2010

International application No,
PCTIUS 10/47574

A.  CLASSIFICATION OF SUBJECT MATTER
IPC{8) - AQ1N 43/90; AB1K 31/522 {2010.01)
USPC - 514/263.36

According to Intemnational Patent Classification (IPC) or to both national ¢lassification and [PC

B. FIELDS SEARCHED

USPC: 514/263.36

Minimumn documentation searched (classification system followed by classification symbols)

Documentation hed other than minimum d
USPC: 514217, 252.1€; 544/271 (see search tarms below)

ion o the extent that such documents are included in the fields searched

Etectronic data base consulted during the intemational search {name of data base and, where practicable, search terms used)
PubWEST (PGPB,USPT,EPAB,JPAB), Google Scholar, Patentscope, SureChem

1-{5-flucrohexyl}-3,7-dimathyixanthine, 1-{5-flucrohexyljtheobromine, flucro, fluorng, xanthine, pentoxifylline, deuterium, isctope,
deuterated, kidney, disease, disorder, diabetic, hypertensive, nephropathy, glomerulonaphritis

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6,020,337 A (LEIGH et al.) 01 February 2000 (01.02.2000) col 7, In 22 to col 8, In 4; col 11-14, 16
— 13, In 59-61; col 15, In 30-39 — e

Y 1-5, 10, 17-26

Y US 2005/0107420 A1 (ARMSTRONG et al.} 19 May 2005 (19.05.2005) para [0118], [0207], 1-5, 10
[0209)-{0210], [0236]{0241]

Y US 2008/0248089 A1 {(HIMMELSBACH et al.) 09 Octobar 2008 (09.10.2008) para [0003]- 1719, 22, 24-26
[0004}, [0160}

Y US 5,112,827 A (SAUNDERS et al.) 12 May 1992 {12.056.1992) cal 7, in 65 to col 8, In 12; col 20-21, 23
18, In 28-37; col 25, In 60 to col 26, In 2

D Further documents are listed in the continuation of Box C.

O

* Special of cited d

“A"  document defining the general state of the art which is nol considered
to be of particular relevance

carlier application or patent but published on or after the intemational
filing date

wgn

“L” dotument which may throw doubts on priority claim(s) or which is step when the document is taken alonc
cited to establish the publication date of another cilation or othor “Y” document of particular relevance; the claimed invention cannot be
o fpx'al feason (as specified) L o consigered 1o involve an inventive step when the document is
O I g 10 an ol , use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P"  document published prior to the international filing date but later than  « g~ i
the priority date c} priol ng &" document member of the same patent family

T laterds nt published after the i | filing date or priority
date and pot in conflict with the epplic: but cited 10 d

the principle ar theory underlying the invention

document of particular relevance; the claimed invention cannot be

considered novel or cannot be censidered to invelve an inventive

ey

Date of the actual completion of the international search
08 October 2010 (09.10.2010)

Date of mailing of the international search report

14 0CT 2010

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Atfin: ISA/US, Commissioner for Patents Les W. Young
P.O. Box 1450, Alexandria, Vinginia 22313-1450
o PCT Halpdeal: 5742724300
Facsimile No. 571-273-3201 PCT OSP: 5712727774
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INTERNATIONAL SEARCH REFORT International spplication No.
PCTIUS 10/47574

Box No. Il Observatons where certain claims were found uusearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims wnder Article 17(2)(a) for the following reasons:

1. I:] Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful internatiotial search can be carried out, specifically:

3. & Claims Nos.; 6-9 and 15
becanse they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4{a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1, D As afl required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only thase claims for which fees were paid, specifically ¢laims Nos.:

4, D No required additionzl search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
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